CLAIMS 



1 1 A method ofmonitoring a treatment site, comprising: 

2 providing an apparatus for monitoring a temperature change at a tissue site, the apparatus 

3 including a scattered light measurement device that produces an excitation beam and an output 

4 device; 

5 producing an excitation beam to scatter from the tissue site; 

6 monitoring temperature or temperature changes of the tissue site; and 

7 providing to an observer an indicative of the temperature change at the tissue site. 



1 

2 



5 



2. A method of monitoring a treatment site, comprising: 

providing an apparatus for monitoring a temperature induced change at a tissue site, the 
including a scattered light measurement device that produces an excitation beam and 



3 apparatus : 

4 an output device; 
producing an excitation beam to scatter from the tissue site; 



6 momtonng 



monitoring the temperature induced changes of the tissue site; and 



7 

8 site. 



providing to an observer an indicative of the temperature induced change at the tissue 



1 3. An 



apparatus for monitoring a temperature change at a tissue site that is observed 

2 by an observer, comprising: 

3 a scattered Ught measurement device that produces an excitation beam to scatter from the 

4 tissue site and monitor temperature or temperature changes of the tissue site; and 

5 an output device that provides an output to the observer that is indicative of the 

6 temperature change at the tissue site. 

1 4 The apparatus of claim 3. wherein the output is at least one of an output through a 

2 computer, an output through a heads up display, through a slit lamp, an audible output or a print 

3 out of information. 
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1 5. 



An apparatus for monitoring temperature induced changes at a tissue site, 



2 comprising: 

3 ascatteredlightmeasurementdevicethatproducesanexcitationbeamtoscatterfromthe 

4 tissue site and monitor temperature induced changes of the tissue site; and 

5 an output device that provides an output to an observer that is indicative of the 

6 temperature induced change at the tissue site. 

1 6 The apparatus of claim 5, wherein the output is at least one of an output through a 

2 computer,anoutputthroughaheadsupdisplay.throughaslitlamp,anaudibleoutputorapnnt 

3 out of information. 

1 7. A treatment apparatus for a tissue site, comprising: 

2 an energy device that produces energy delivered to the tissue site; 
a scattered light measurement device that delivers an excitation beam to scatter off the 

. site and monitor temperature, temperature changes or temperature induced changes of the 
5 tissue site; and 

. output device that provides an output to an operator, which is indicative of the 



3 

4 tissue 



6 an 



7 



measured changes at the tissue site, such that the operator can control the treatment. 



in energy Qevn;c uiai ^lyj^^.^,^^ ^-^^-c>j — 

. scattered Ught measurement device that delivers an excitation beam to scatter off the 
treatment site and monitors temperature, temperature changes or temperature induced changes of 



•g 8. A treatment apparatus for a tissue site, comprising: 

9 an energy device that produces energy delivered to the tissue site; 

10 
11 

12 the tissue site; and . 

,3 a oont»l device eoupled to the energy device ^d the scattered light measurement devtce. 

,4 which, in response to the changes, controls the output enagy of the treatment beam to the t^sue 

15 site. 

1 9. The apparatus of claim 8, wherein the scattered light correlates to a birefringence 

2 effect resulting from the delivery of the treatment beam to the tissue site. 
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1 10. The apparatus of claim 8, wherein the scattered light correlates to a chemical 

2 effect resulting from the delivery of the treatment beam to the tissue site. 

1 1 1 . The apparatus of claim 8, wherein the scattered Ught correlates to a thermal effect 

2 resulting from the delivery of the treatment beam to the tissue site. 

1 12. The apparatus of claim 8, wherein the scattered light correlates to a mechanical 

2 effect resulting from the delivery of the treatment beam to the tissue site. 

1 13. The apparatus of claim 8, wherein the scattered light correlates to apolarization 

2 change resulting from the delivery of the freattnent beam to the tissue site. 

1 14. The apparattis of claim 8, wherein the treattnent site is skin. 

1 15. The apparattis of claim 8. wherein the tteattnent site is the cornea of an eye. 

1 16. The apparattis ofclaim 8, wherein the treattnent site is a hmior. 

1 17. The apparattis ofclaim 8, wherein the tteattnent site is a vascular sttucttire. 

1 18. A tteattnent apparattis for an eye, comprising: 

2 an energy device that produces a tteattnent beam delivered to a tissue site; 

3 a scattered light measurement device that deUvers an excitation beam to scatter off the 

4 treatment eye ; and 

5 a control device coupled to the energy device and the scattered Ught measurement device, 

6 in response to a change in the scattered light from the excitation beam, the conttol device 

7 conttoUing the output energy of the treattnent beam while the scattered Ught measurement device 

8 monitors the change in scattered Ught. 

1 19. The apparattis ofclaim 18, wherein tiie scattered Ught correlates to a birefringence 

2 effect resulting from the delivery of the tteattnent beam to tiie tissue site. 
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20. The apparatus of claim 18, wherein the scattered light correlates to a chemical 
effect resulting from the delivery of the treatment beam to the tissue site. 

21. The apparatus of claim 18. wherein the scattered light correlates to a thermal 
effect resulting from the deUvery of the treatment beam to the tissue site. 

22. The apparatus of claim 1 8, wherein the scattered light correlates to a mechanical 
effect resulting from the delivery of the treatment beam to the tissue site. 

23. Theapparatusofclaiml8.whereinthescatteredlightcorrelatestoapolarization 
change resulting from the delivery of the freatment beam to the tissue site. 

24. The apparatus of claim 18. wherein the treatment delivers the treatment beam to 
the tissue site until a threshold is reached. 

25. The apparatus of claim 18. wherein the excitation beam of the scattered light 
measurement device is selected from a laser or an illumination source. 

26 The apparatus of claim 18. wherein the scattered Ught measurement device is 
selected from a polarization device, a phase sensitive optical device, and a birefringent device. 



1 27. The apparatus of claim 26. wherein the phase sensitive optical device is a phase 

2 sensitive optical coherence tomographer (PS-OCT). 

1 28. The apparatus of claim 26, wherein the polarization device is a scamiing laser 

2 ophthahnoscope. 

1 29. The apparatus of claim 26, wherein the polarization device can vary polarization 

2 from 0 to 360 degrees. 



1 



30. The apparatus of claim 29. wherein the variation in polarization is of the source. 



2 the detector, or both. 
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1 31. Theapparatusofclaim26,whereinthePS-OCTobservesphasesensitivechan^^^ 

2 or changes in polarization at specific depths within the tissue site. 

1 32. The apparatus of claim 26. wherein the polarization device monitors changes at 

2 variable and specific depths in the tissue site. 

1 33. The apparatus of claim 26, wherein the polarization device monitors fiiU thickness 

2 changes in the tissue site. 

1 34. The apparatus of claim 18. wherein the scattered Ught measurement device 

2 provides measurements at the treatment site and at an off treatment site. 

1 35 The apparatus of claim 18. wherein the scattered light measurement device 

2 providesmeasurementbycomparingacurrentmeasurementtoabaselinemeasuremen^ 

3 treatment site. 

, 36 Theapparatusofclaiml8,whereinthescatteredlightmea.urementdevice 

2 de.e™me.achangeattottea«nen.si.ebycomparingteofftreatme„tsitewiththetreata^^ 

3 site. 

1 37. -nie apparatus of claim 18. wherein the measurements produce a map of the 

2 monitored area. 

1 ' 38. The apparatus ofclaim 18. wherein the scattered light measurement device 

2 measures absolute temperature. 

1 39. The apparatus ofclaim 18. wherein the treatment beam has a wavelength that has 

2 sufficient transmission efficiency to pass through the comea. lens and aqueous. 

1 40. The apparatus ofclaim 18. wherein the treatment beam has a wavelength that is a 

2 visible or IR wavelength. 
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41 The apparatus of claim 18. wherein control device tracks atime related treatraent 
history from information obtained from the scattered light measurement device, 

42 The apparatus of claim 41, ^-herein the time related treamrent history includes 
infom^ation selected from a history of all previous results, rate of change of scanered hgh, 
intensities as a result of temperature or tissue changes, and algoriflmrs to extrapolate ««ure 
treatment based upon present and past data records. 

43 The apparams of claim 18, wherein U.e control device provides a signal to the 
energy delivery device to adjust a parameter of tt,e energy device selected from power, interval, 
duration, intensity and duty cycle. 

44 The apparatus of claim 18, wherein the parameter of the energy device is adjusted 
to create a desired treatment effect selected from rise time, duration at a given temperature effect, 
desired fluctuations over time and desired changes in treatment effects. 

45. The apparatus of claim 18. wherein energy device and the scattered Ught 
measurement device are the same device. 

46. nie apparatus of claim 45, wherein the treatment beam is used as the excitation 

beam. 

47. The apparatus of claim 18, further comprising: 
a deUvery device coupled to the Ught energy device. 

48. The apparatus of claim 18, wherein the delivery device images the treatment 
beam from the Ught energy device into a known spot size on the retina. 

49. The apparatus of claim 18, wherein the delivery device directs the excitation 
: beam into a beam path of the treatment beam. 

[ 50. The apparatus ofclami 18, further comprising: 

I a viewing device for viewing on axis. 
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51. The apparatus of claim 50, wherein the viewing device is a slit lamp. 

52. The apparatus of claim 50, wherein the excitation beam is deUvered off axis. 

53. The apparatus of claim 18, further comprising: 

an optical member that is highly reflective at the excitation wavelength. 

54 The apparatus of claim 18, further comprising: 

anoptical device thatprovidesauser with anunobstructed view ofthe eye illuminatedby 
white light while missingasectionofwavelengths at the treatment wavelength and at the 

excitation wavelength. 

55. The apparatus of claim 19, wherein the tissue site is the optic nerve head. 

56. The apparatus of claim 19, wherein the tissue site is Henle's layer. 
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